Abstract Retrospective reports of exposure to childhood trauma indicate it is common. There is growing interest in relationships between maternal exposure to childhood adversity, perinatal mental health, and pregnancy outcomes. The goal of this study was to describe the self-reported prevalence and test-retest reliability of exposure to childhood maltreatment using the Childhood Trauma Questionnaire among adult women around the time of pregnancy. A substantial proportion of women reported exposure to maltreatment and reliability was generally at least moderate, indicating consistent reporting.
Introduction
Childhood trauma is commonly reported (CDC 2010) . In the Adverse Childhood Experiences study, adult women retrospectively self-reported exposure to sexual (24.7 %), physical (29.0 %), and emotional (13.1 %) abuse and to physical (9.2 %) and emotional (16.7 %) neglect before age 18 (Felitti et al. 1998 ). Such exposures have been associated with vulnerability to psychopathology and poor physical health in adults (Shonkoff et al. 2012) . Maltreatment is also associated with higher rates of preterm birth and fetal loss (Hillis et al. 2004; Noll et al. 2007 ) as well as behavioral and psychosocial risk factors for these outcomes among pregnant women, such as substance abuse (Noll et al. 2007 ) and depression (Chung et al. 2008) . With growing interest in preconception health and life course stressors as determinants of perinatal outcomes (Kramer et al. 2011 ), this literature is likely to expand.
Most studies of the prevalence and long-term implications of child abuse and neglect rely on adult recall of childhood experiences which may be subject to selective recall because of the sensitive/taboo nature of this subject. Studies of test-retest reliability can inform possible bias. The Childhood Trauma Questionnaire (CTQ) is widely used in various populations and has generally shown good test-retest reliability (Bernstein and Fink 1998) . However, many of these studies are limited in scope (e.g., utilize short test-retest periods and specialized, non-population-based samples).
To our knowledge, no studies have examined reliability proximate to pregnancy (i.e., preconception, perinatal, and postpartum periods), utilizing the CTQ or any other measure. Studies of the overall adult population may not be generalizable to this context because memory and factors influencing memory such as mood state are influenced by pregnancy itself (Buckwalter et al. 2001) . Also, an anecdotal literature suggests that pregnancy-specific events, including having a baby of a certain gender, traumatic deliveries, and initiation of breastfeeding, may influence recall of trauma (Leeners et al. 2006) . The aim of this paper is to begin to fill in these gaps by describing women's self-reported exposure to childhood trauma at two times specifically around the time of pregnancy.
Materials and methods
Study participants were drawn from a convenience sample of pregnant women aged 18-45 at the Emory Women's Mental Health Program (WMHP) participating in observational studies of the perinatal course of psychiatric illness from January 2002 to December 2011. Women were referred to the WMHP by community obstetric or psychiatric care providers. Most participants had lifetime histories of a mood and/or anxiety disorder, and many were receiving psychotropic treatment. All participants provided written informed consent, and study participation was independent of their treatment. This research was approved by the Emory University IRB.
Exposures
A retrospective history of childhood trauma was assessed using the Childhood Trauma Questionnaire Short-Form (CTQ; Bernstein and Fink 1998) . Three domains of abuse (sexual, physical, and emotional) and two domains of neglect (physical, emotional) are measured with five questions each on a 5-point Likert scale.
Trauma was analyzed both by examining continuous distributions and according to the recommended ordinal cutpoints (no, low, moderate, or severe trauma). Further, all individual trauma scales were dichotomized in two ways: (1) according to the originators' recommended cutpoints for no or low trauma versus moderate or severe trauma and (2) any versus no trauma. The CTQ also contains a denial scale used to identify possible underreporting of trauma. In the current study, denial was operationalized as any denial at either administration versus no denial.
Women completed the initial CTQ prior to conception or during pregnancy. Administration of the CTQ was repeated after the completion of the pregnancy; however, some women had conceived again and were pregnant or had completed a subsequent pregnancy prior to the second administration of the CTQ. Twelve subjects completed the questionnaire through the mail and the remainder during clinic or research visits.
Analyses
Differences in characteristics of women completing one versus two CTQ assessments were computed with chi-squared tests, Fisher's exact tests, and t tests. Test-retest reliability was primarily examined by computing Cohen's kappas for dichotomized trauma variables, weighted kappas for the four ordinal trauma severity categories, and intraclass correlations (ICCs) for log-transformed continuous measures, all with 95 % confidence intervals. Due to deviations from a 50 % exposure prevalence to individual abuse categories, prevalenceadjusted and bias-adjusted kappas (PABAK) were also computed (Byrt et al. 1993) . Further, prevalence and bias indices and percent discordance, both overall and differentially according to reports of abuse/lack of abuse (i.e., proportion of positive and negative agreement), were computed as suggested by Byrt et al. (1993) . Kappas were interpreted according to guidelines from Landis and Koch (0 to 0.2, poor; 0.2 to <0.4, fair; 0.4 to <0.6, moderate; 0.6 to <0.8, substantial; and 0.8 to 1.0, almost perfect) (1977) . Regarding ICCs, two-way ANOVA model ICCs were computed to take into account variability that may be associated with preconception/ prenatal and postpartum time periods.
Results
A total of 1975 participants completed at least one CTQ; 247 participants completed a second CTQ between 18.1 and 369.9 weeks after the index pregnancy (median time between T1 and T2 =140.7 weeks; IQR 79.3, 213.7). Three women with repeat CTQ administrations were not included in reliability analyses due to administrative timing errors (i.e., second CTQ was administered prior to delivery). All subscales demonstrated good internal consistency (Cronbach's alpha at both timepoints .58-.93).
Women were predominantly white, non-Hispanic, and married, and most pregnancies were planned and desired (Table 1 ). Compared to participants who completed the repeat CTQ, participants completing only one CTQ differed on levels of education, race, marital status, and pregnancy planning and were more likely to report exposure to sexual abuse and physical neglect at the first assessment (sexual abuse 28.31 vs. 22.13 %, p = .043; physical neglect 29.21 vs. 20.49 %, p=.0045).
For most types of maltreatment, a substantial proportion of participants reported exposure, and inclusion of the low category of abuse substantially increased the reported prevalence for all subtypes except for sexual abuse (Table 2) . Logtransformed continuous scores were slightly higher at T2 than T1 for sexual abuse (mean difference 0.030, 95 % CI .005-.054), but there was no statistically significant change Reliability of maternal exposure to childhood abuse and neglectfor categorical definitions of abuse. For dichotomous categorizations of maltreatment, McNemar tests revealed no significant differences in the number of women reporting abuse at T1 but not T2 or vice versa. Approximately one quarter of participants (N=61) exhibited some denial at either timepoint. Table 2 shows test-retest reliability for the liberal and conservative dichotomized definitions of the five trauma categories. With the exception of physical neglect (where the kappa was below .4 for the more liberal definition), both kappa and PABAK scores were at least moderate. PABAK scores tended to be higher than Cohen's kappa largely due to the deviation from a 50/50 distribution. The proportion of negative agreement was consistently higher than positive agreement. Weighted kappas followed a similar pattern (emotional abuse .67 (.60-.73 
Discussion and conclusion
Retrospective self-reports of childhood trauma were common in this perinatal psychiatric population, with mostly moderate to substantial test-retest reliability between administrations prior to pregnancy outcome and up to 5 years after the pregnancy. Reported prevalences, particularly for the more conservative abuse definition, are similar to those reported by other studies utilizing the CTQ among women (Bernstein and Fink 1998; Matthews et al. 2014) . Our findings of generally at least moderate reliability are also similar to those reported elsewhere (Bernstein and Fink 1998; Paivio 2001) , although these studies relied on continuous trauma measurements in testretest assessments.
Regarding the finding of smaller kappas for physical neglect, this trauma type is relatively underrepresented in the maltreatment literature (Stoltenborgh et al. 2013) , as compared to other forms of maltreatment. In our study population, as likely others, women were more likely to be screened for other traumas as part of clinical assessments, which in our case usually occurred before administration of the CTQ. Thus, it is possible differential response priming may have influenced reliability.
Utilizing a study population that was recruited from a population of relatively homogeneous upper middle class white women with a history of psychiatric illness who participated in longitudinal studies introduces two noteworthy limitations. First, these highly compliant and motivated women may have been more likely to report abuse and neglect. Second, relatively homogeneous populations may yield decreased estimates of reliability since increased precision is needed to distinguish differences; therefore, compared to more diverse populations of women around the time of pregnancy, our observed effect sizes may be underestimates.
In conclusion, this study offers some reassurance that the CTQ administered around the time of pregnancy yields adequate consistency. However, reliability does not necessarily translate to validity. Further research of misclassification of maltreatment as well as the magnitude and direction of any potential biases, particularly as they relate to associations between these exposures and perinatal outcomes, remains important. Related studies, including those utilizing alternative measures of trauma and those assessing the prevalence and reliability of other types of childhood adversity (e.g., poverty, parental conflict), should also be conducted.
